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Intooduction, 

The PhytotO'xicology Section has co'inducted annual vegetatio'n 
assessment surveys in the vicdnity of the Forhan Street SO'Uth industrial 
park in Wallaceburg since 1976, with the exception of 1988. In the 
course of each annual surveillance, vegetation in the area has been 
examined for evidence of air ^llutant inju-ry and sampled for fluoride , 
'boron .and various hea,vy metals onitted by several different industrial 
sources . 

Proble'ms associated with excessive fluoride and chromiuni levels in 
tree foliage have teen solved through effective abatemej'it measures taken 
by the industries involved. Boron concentrations in tree foliage r 
however, .have remained Mgh in recent years at sites near the Libbey- 
St. Clair Glassworks on Forhan St. South. Boron is emitted from the 
Glassworks during 'the manufacture of borosilicate glass. 

Each year, rear 'the middle of August, maple 'tree (Manitoba, silver 
or Norway) foliage has been examined for boron-induced injury and then 
samples of the tree foliage collected for boron analysis. From, 1976 to 
1984, no injury associated with boron accumulation was observed on 
sensitive vegetation such as Norway maple. In 1985, boron injury was 
first observed on a No.rway maple .iinmediately south of 'the Glassworks. In 
1986, typical toron-'type injury sr^p'toms were observed at 'the initial 
site .as. well as at a location inmediately north of the Glassworks. 

In 1987, boron-type injury was observed at 2 sites near the 
Liboey-St .Clair plant. The injury appeared typically as intercostal 
and/or marginal necrosis on up to 10% of tlie leaf area on the affected 
foliage. Boron injury was noted for the first time on silver maple 
foliage at one of the locations. 



1'98'9 Phyfcotoxioology Sijrvell,lance 

On 23 August 1989 rir. G. Vasiloff ot the Phytotoxicology Section 
conducted tiie annual surveillance pro^^rain at 12 sites (Figure 1) in the 
vicinity of the Glassworks, although several changes were made- decause 
the iJorway r:aple at site 1 was lariavailaole in 1989, a f-Ianitoba maple at 
a new locaLion south of the company gate was selected as a replacement. 
At site 25, a silver maple tree was addec] to the existing .Manitoba maple 
specimen . , 



At each site location, foliage of survey trees was examined for 

evidence of visible boron=induoed injury. Cbservational notes relating 
to injury •obse'rvations appear in Table 1. Confirmed bOTon injury was 
only observ'ed at site lOi. ,A1 though ■trace levels of injury were observed 
on the flanitoba and silver maples at 'the site, injury was considerably 
more severe on the more sensitive NO'rway maple foliage. Up tO' 80'% 
terminal, marginal and intercostal necrO'Sis was present on 60% of the 
foliage. In addition, 2-10% light brown tenninal and marginal necrosis 
was observed on the youngest leaves. Light injury was also observed on 
maple foliage at sites 5, 7, 15 and 25 but boron 'Could not be confirmed 
as 'the injury-causing agent. 

Foliar sanples at each su,rvey site were collected in duplicate and 
stored in clean, new plastic bags. Samples were delivered to the 

Phytotoxicology vegetation processing laboratO'ry, oven dried, ground and 
then submitted to the Ministry's Inorganic Trace Contaminants Section 
for bDron analysis. 



'Qienical Analysis 'S^ajlts. 

Boron 'Ojnoentrations found in sampled maple foliage in the vicinity 

of the Libbey-St. Clair Glassworks have been assembled in Table 2. Values 
shown in the table represent the mean analytical results of the 
duplicate saiples collected. The survey was no't conducted in 1988 and 
therefore no .analytical results .are available. 

For purposes of annual comparison, mean values for all foliar 
analytical results .from sampling sites 5, 10 and 15 are shown at the 
bottom of the table. Also shown is the Phytotoxicology Upper' Limit of 
Normal (ULN) ^guideline for boron in not-washed urban tree foliage. An 
explanation of tiie derivation of 'the ULN''s is attached as Appendix I. 

The table shows that the 1989 three-site me.an (5, 10 & 15) of 159 

ppm was the lowest since 1982, In spite of this, concentrations in 
excess of the ULN guideline were found in foliage at 5 sites. In 1987, 
ex'Ceedances were recorded at 6 sites, at 5 sites in 1986 but only at 3 

locations in 1985- 

Boron values found in flanitoba or silver maple foliage at sites 

along each of 3 radii (south, east and north) have bs'en plotted in 
Figure 2. The graphs show that boron values generally were highest near 
the Glassworks and declined with increasing distance frai, the source. 



Conclusions 

Mean boron values found in the 1989 maple foliage at 3 sites close 
to the Glassworks were the lowest since 1982. Even so, boron values in 
excess of the Phytotoxicology ULN guideline were found in treple foliage 
at 5 of the 12 survey sites. This compares with 6 in 1987, 5 in 1986 and 
3 in 1985. 



Bo^ron values in maple foliage along north, south and east radii 
denonstrated that concentrations of the element declined with increasing, 
distance from the Libbey-St. Clair plant. 

It is apparent from, the mean values in foliage at sites clO'se to 
the plant that emissions from, the Libbey-St .Clair plant, have been 
rel,atively constant over the past 7 years. As described in the 1987 
report,, 'the variability in visible boron-type' foliar injury could 'be due 
to high ex tractable boron values found in the soils. For this reason, 
injury due tO' airborne or soilborne boron sources is difficult to 
identify and separate. 



TABLE; 1 



ObseiwatiQffis of Visible Injury to V^etaticm at 
Hiytotoadcolo^ Surveillance Sit^ in the Vicinity 
of Libbey^t. Clair, WallaOTburg - August 23, 1989 



Survey 

Site 
Number 



Vi^etati«i 
Specie 
Bcamiiied 



Visual 'Observatiof^ 



P-lanitoba maple 
Manitoba maple 

Silver maple 

Manitoba maple 
Silver maple 



No visible boron-type foliar injury. 

No visible boron-type' foliar injuri<'. 
Sane Alorotic mottle and herbicide-like 
inju,ry Ase.rved. 

Nb visible boron-type foliar in j 0,1:7. 
Lc'af scorch ^observed on youngest leaves. 

Nb visible boron- type foliar injury. 

No visible boron-type foliar injury. 



Manitoba maple 
Silver maple 
Silver maple 



Nb visible boron-type foliar injury. 
Herbicide-like injury observed. 

No visible boron-type foliar injury. 



Unidentified . injury oonsisting of 
>0-l% terminal .and nrarginal necrosis on 
scattered older leaves and chlorotic 
■mottle on younger foliage. 
Herbicide-like injury observed. 



Manitoba maple 



Silver maple 



NO' visible boron-type foliar injury. 
Traces of terminal and marginal chlorotic 
mottle. 

NO' visible boron-type foliar inju,ry. 



Manitoba maple 
Silver maple 



No visible boron-type foliar injury. 

Unidentified injury consisting of trace 
terminal necrosis on 70% of foliage. 



Tmi£i 1 CGont'dJ 



Syrvey 
Site 



VegetatiCTi 

Specie 



Visual Oteervatiofis 



10 



ftonitoba maple 



Silver maple 



Norway maple 



Visible boron-type injury consisting of 
>Oi-l% tenninal necrosis on 30%. of foliage. 

Visible boron-type injury ■oonsisting of 
trace terminal & raarginal necrosis on 
10% of foliage along with :some intercostal 
chlorotic mottle. 

Visible boron-type injury ^oonsisting of i 

1) up to 80% terminal r marginal and 
intercostal necrosis on 60'% of foliage. 

2) 2-10% terminal .and raarginal light brown 
necrosis on youngest foliage* 



11 



Manitoba maple 
Silver maple 



No visible boron-type foliar injury. 
No visible boron-type foliar inj'ury. 



15 



Manitoba maple 



Unidentified injury ^consisting of >0-l%. 
terminal, marginal and intercostal 
necrotic spotting on 51 of foliage. 



16 


Silver maple 


25 


Manitoba mapl©' 




Silver maple 



Eo visible bDron-type' foliar injury. 



Ito visible boron-type foliar injury. 

Unidentified injury 'Consisting of >0-l% 
teoiinal & marginal necrosis and 
chlorotic not tie. 
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Sm - Silver naple? ^tn - .Manitoba maple; Mn - Lsbr//ay iraple 



APPiHDIX I 



Derivatioii and Sigpificanoe of Ministry "l^per I,iMl,ts of Nbnial' 

Contaminant Guidelines. 



The MO'E " uppeT limits of normal' contaminant guidelines 

essentially represent the expected maximuii 'Concentration of 'Contaminants 
in surfac'e sO'il (non-agriciiltural) , foliage (tree and shrub), grass, 
moss bags an/or snow from areas of Ontario not subject tO' the influence 
of point isources of emissions. ''Urban'' guidelines are based upO'n samples 
collecte'd fran oentres of minimum, 10,000 population. 'Rural' guidelines 
are based upon samples <^'llected from, nO'n-built-up a,reas . S'am,ples were 
collected by M,0,E personnel using standard sampling techniques (ref: 
Ministry of the Environm,ent , 1983 • Field Invest igati'On Manual . 
Phyt'OtoxicolO'gy Section ~ Air ,Resources Branch i Technical Supp'O'rt 
Secti'Ons - NE aii'd Mi Regions). Chemical analyses were performed by the 
MOE LabO'ratory Se'rvices 'Branch. 

The 'guidelines were calculated by taking 'the arithmetic mean of 
available analyti'Cal 'data and adding three standard deviatiO'ns 'Of the 
mean- For those 'distri,butions 'that are ''nO'irmal'i 99% of all 'Contaminan,t 
levels in samples from 'backgrO'Und' I'O'Cations (i.e. not affected by 
point S'Ources nor agricultural activities) will lie belO'W these upper 
limits of nonnal. For th'Ose distributions that are non-normal, the 
calculated upper limits of ,no,rma,l will not actually equal the 99th 
percentile, but never'theless th,ey lie with the 'Observed upper range of 
MOE resulte for 'Ontario samples. 

Due to the large variab'ility in element concentrations which irey te 
present across Ontario, even in background data, control samples should 
always be aollected. Tliis is pa,rticula,rly important for sO'ils,, which ,may 
show large regional variations in element composition due to differences 

in parent ,raaterial. Spe'cies of vegetation which naturally a,ccum,ulate 
,high levels 'Of an element alsO' may be encountered. 

It is stressed that these guidelines do ,not represent maximum 
desirabl'e O'r allO'Wabl,e levels 'O'f oO'ntaminants . Ra,ther, they serve as 
levels which, if ex'ce'ededr would prompt fur'ther investigation on a case 
by case ,basis to 'determine the significance, if any, 'Of the above normal 
'Concentrati'O'n(s) • Concentrations which exceed the guidelines are not 
n'ecessarily toxic to pla,n,ts, animals 'Or man,. Concentrations ta*i,i'Ch, are 
below th,e gu,idelines are :not known to 'te toxic . 



FIGUHE: 1 Phytotoxi,colO'Q^ SunreiH^aiics: Sites in the ficinity of 
Libbey— St. Glair, W,allaceburg 
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FIGURE: 2 
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